It has been suggested brain serotonin (5HT) plays a role in regulation of the hypothalamic-pituitary-adrenal system, although none of the experimental approaches so far reported has produced unequivocal results, mainly on account of the static tissue 5HT level or the known effects of drugs being employed in interpretation of their data. The present study in rats of the possible feedback influence of glucocorticoids on the brain 5HT was designed to analyze the dynamic turnover of its metabolism.
The brain monoamines including dopamine, norepinephrine (NE) and serotonin (5-hydroxytryptamine ; 5HT) have been demonstrated in neuronal systems in the brain (Dahlstrom and Fuxe, 1964 ; Anden et al., 1966 ; Segawa et al., 1970) , and assumed to play regulatory roles in various functioning systems including the hypothalamic-pituitaryadrenal axis as the central transmitters. However, the results reported so far appear conflicting mainly because either the static parameter of the tissue amine levels or the known effects of drugs have been employed in the interpretation of data. The brain 5HT has therefore been regarded as stimulating (Scapagnini and Preziosi, 1972 ; Krieger and Lauria, 1976 ; Meyer et al., 1978 ; Fuller, 1981 ; Bruni et al., 1982 ; Holmes et al., 1982) , inhibiting (Vermes et al., 1972 ; Telegdy and Kardos, 1977 ; Vernikos-Danellis et al., 1977) or even unrelated to (Smelik , 1967 ) the release of CRF, ACTH and corticoids.
If the tissue level of 5HT could be regarded as balancing between the input and output drives of its metabolism and existence, and if the brain 5HT could be regarded as a central transmitter , the experimental approach to this problem should include at least analysis of dynamic metabolic parameters such as the turnover rate (TOR). Recently the authors reported that the brain NE might regulate glucocorticoid secretion via the hypothalamic-pituitaryadrenal axis, according to changes in the TOR without significant alteration in the amine content (Oishi, 1979) .
In the present study, the possible feedback influence of glucocorticoids on brain 5HT metabolism was examined in rats with special reference to 5HT-TOR, as one of steps in the approach to the significance of brain 5HT metabolism in the regulatory relation to the hypothalamic-pituitary-adrenal system. The brain 5HT was extracted and fluorometrically determined by the method of Schellenberger and Gordon (1971) with minor modification .
Estimation of the brain 5HT turnover
The TOR of brain 5HT was estimated according to the method of Costa and Neff (1970) by labeling brain 5HT stores with radioactive 5HT, as follows. was performed by the competitive protein binding radioassay (Murphy, 1967 ; Oishi et al., 1977) . (Rodbard and Lewald, 1970) . The data throughout the present study were analysed with a timesharing service by the Computer Center of Kyushu University (Kawakami, 1979a, b) . region and to 43% of the control in the latter, while the 5HT-metabolism in the caudal brain stem was affected neither by the initial uptake nor the TOR at all ( Table 2) .
Effect of intraperitoneal injection of dexamethasone Intraperitoneal injection of DEX, with doses 10-fold larger than those at the central application, also decreased 5HT turnover in the same portions, such as cortex-cerebellum and rostral brain stem. The rate constant was reduced to 75-80% of the control value but not dose-relatedly in the former region, while that was reduced to 75% of the control dose-relatedly in the latter. Differently from the previous regimen, the caudal brain stem also showed a 30% reduction in 5HT-TOR, although this was not significant (Table 3) . Discussion Although brain 5HT has been shown to exist in specific neuronal systems like other biogenic amines in the brain (Dahlstrom and Fuxe, 1964 ; Anden et al., 1966) and has been assumed to have some regulatory relations with various functioning systems including the hypothalamic-pituitary-adrenal axis (Scapagnini and Preziosi, 1972 ; Vermes et al., 1972) , reports up to now appear to be in sharp conflict. That is, brain 5HT has been signified as stimulating (Krieger and Lauria, 1976 ; Meyer et al., 1978 ; Fuller, 1981 ; Bruni et al., 1982 ; Holmes et al., 1982) , inhibiting (Telegdy and Kardos, 1977 ; Vernicos-Danellis et al., 1977) or to even be unrelated (Smelik, 1967) to the release of CRF, ACTH and corticoids.
The mode of existence of the brain 5HT remains not yet fully clarified. However, if brain 5HT might function as a central transmitter, the approach to this problem should be aimed rather at dynamic analysis of its metabolism and the existence of such factors as TOR rather than at the evaluation of its static tissue level which can be roughly regarded as balancing between input (synthesis or reabsorption) and output (catabolism or release) drives of its existence. Also, if brain 5HT has some tonic influence on the CRF-ACTH-corticoid axis, it is conceivable that the latter could have a feedback effect on the former. In this respect, the pituitary-adrenal effect on the brain 5HT metabolism has been assumed in several reports (Millard et al., 1972 ; Azmitia and McEwen, 1974 ; Neckers and Sze, 1975 ; Van Loon et al., 1981 ; Smythe et al., 1983) , but there has been no general agreement concerning this.
The present study was therefore undertaken, on the above two points, to see if COR and DEX could affect brain 5HT-TOR.
The estimation of TOR was performed by intracisternal injection of a tracer dose of 3H-5HT. Costa and Neff (1970) assumed that the passage of 5HT into brain tissues from the cerebrospinal fluid might be performed by passive diffusion, and questioned intracisternal or intraventricular injection of 3H-5HT as a tool in estimating the TOR of 5HT endogenously stored in the brain. However, recently, the highly selective uptake of 3H-5HT injected intraventricularly (Segawa and Mizuta, 1980 ; Segawa, 1981) and the distribution of specific 3H-5HT activity in areas with abundant serotonergic nerve endings (Fillion et al., 1976) or in serotonergic synapses (Leysen et al., 1978) have been reported. These findings support the present method for the estimation of 5HT-TOR in the brain regions by intracisternal injection of 3H-5HT.
The intracisternal injection of miliary doses of COR, a main endogenous glucocorticoid in rats, dose-dependently increased 5HT-TOR in the cortex-cerebellum and the rostral brain stem (Table 1, Fig. 2 (Dahlstrom and Fuxe, 1964 ; Anden et al., 1966) . Therefore, the present results in these brain portions seem to indicate a serotonergic snyaptic relation to the superior regulation of CRF or ACTH and to the serotonergic operation on the circadian rhythm of corticoid secretion which has been particularly pronounced in the suprachiasmatic (Szafarczyk et al., 1980) and limbic regions (Scapagnini et al., 1971) . In the present study, 5HT-TOR was almost unaffected by these centrally applied steroids in the caudal brain stem, where cell bodies of the serotonergic neurons are known to mainly accumulate (Dahlstrom and Fuxe, 1964 ; Anden et al., 1966) . Precursors of biogenic amines in the brain and enzymes for their synthesis have been found to be concentrated in the neuronal cell bodies and transported to the axo-terminal sprouts (Singh et al., 1967 ; Poirier et al., 1967) , and also to be involved in output-consumption such as catabolic disappearance and synaptic release (Costa and Neff, 1970 ; Hamon et al., 1973) . These reports would explain why the present miliary dosage of intracisternally injected steroids failed to result in a significant change in the 5HT-TOR in the caudal brain stem, although it is not clear if the TOR in the area crowded with 5HT-containing cell bodies would be slower acting than that in the area rich in axo-terminal sprouts. To sum up all the results of the present study, the adrenal glucocorticoids might affect the brain 5HT metabolism or activity especially in the rostral brain stem including the hypothalamus, suggesting that this effect might correspond to the feed-back effect of corticosteroid on brain 5HT metabolism.
Further steps are required to examine the role of CRF and ACTH in this feedback relation and the regulatory role of the brain 5HT-TOR driving downward to the CRF-ACTH-corticosteroid system.
